Codon optimization enhances secretory expression of Pseudomonas aeruginosa exotoxin A in E. coli.
Pseudomonas aeruginosa exotoxin A (PEA) is a number of family of bacterial ADP-ribosylating toxins and possesses strong immunogenicity. The detoxified exotoxin A, as a potent vaccine adjuvant and vaccine carrier protein, has been extensively used in human and animal vaccinations. However, the expression level of PEA gene in Escherichia coli is relative low which is likely due to the presence of rare codon and high levels of GC content. In order to enhance PEA gene expression, we optimized PEA gene using E. coli preferred codons and expressed it in E. coli BL21 (DE3) by using pET-20b(+) secretory expression vector. Our results showed that codon optimization significantly reduced GC content and enhanced PEA gene expression (70% increase compared with that of the wild-type). Moreover, the codon-optimized PEA possessed biological activity and had the similar toxic effects on mouse L292 cells compared with the wild-type PEA gene. Codon optimization will not only improve PEA gene expression but also benefit further modification of PEA gene using nucleotide-mediated site-directed mutagenesis. A large number of purified PEA proteins will provide the necessary conditions for further PEA functional research and application.